Objective: During colonoscopy, cecal intubation time is prolonged with increase in difficulty of the procedure. Cecal intubation time may be affected by age, gender, and body structure. We investigated the relationship between body mass index and cecal intubation time in women.
INTRODUCTION
Colonoscopy is widely used in the diagnosis of colorectal diseases and in the follow-up of their treatments of (1, 2) . It is a safe procedure that is usually well tolerated with sedoanalgesia. Colonoscopy is used as a treatment modality in some colon diseases such as colon mucosal bleedings, polyps and luminal stenosis (3) . Cecal intubation, an important factor in the evaluation of colonoscopy performance, is necessary to ensure that the colon examination is whole and complete (2) . Cecal intubation time (CIT) describes the length of time in which colonoscopy reaches from the anal region to the caecum, and is a determining factor for difficult colonoscopies (4) . It is reported in the literature that CIT is affected by advanced age, female gender, abdominal surgical history, diverticulosis, poor intestinal cleansing and by the colonoscopy experience of endoscopist (3, 4) .
There is a significant relationship between the body structures of the patients and CIT (5) . An ideal colonoscopy application and duration can be achieved in cases with optimal body mass index (BMI). Often, low circumference of the waist and little visceral fat tissue cause prolongations in the duration of colonoscopy. However, obese cases that are frequently encountered in everyday practice may pose a problem during colonoscopies for the endoscopists due to inadequate intestinal cleansing as well as phenotypic characteristics. It is also more difficult to perform maneuvers such as the application of abdominal pressure and new positioning during colonoscopy in obese patients, and this situation can lead to prolongation of colonoscopy (5) .
The aim of this study is to identify the relationship between BMI and CIT in colonoscopy cases without different variables such as endoscopist's experience, adequacy of bowel cleansing and intraabdominal adhesions.
MATERIAL AND METHODS

Cases and study protocol
This study includes 61 female patients in whom colonoscopy was performed in the endoscopy department of General Surgery Clinic in Trabzon Kanuni Training and Research Hospital between January 2016 and September 2016. All of the cases were 18 years of age, and none of them had a history of abdominal operation. The most common indications for colonoscopy include constipation, anemia, intermittent inactive rectal bleeding, occult blood positivity in the stool, and polypectomy that was previously performed. Here, the cases who will undergo colonoscopy for therapeutic purposes, the cases with colostomy, the cases who had abdominal operation, the cases who had inadequate intestinal cleansing during the procedure, and the cases who rejected the administration of sedoanalgesia during colonoscopy were excluded from the study. Colonoscopy was performed by a single surgeon. It was suggested that the patients consume liquid food products and water 2 days before the procedure, and the intestinal cleaning was performed by using Sennozid a+b calcium (X-M solution Yenişehir Laboratory Ind. Trade. Co. Ltd., Ankara, Turkey) and BT enema (BT enema, Yenişehir Laboratory Ind. Trade. Co. Ltd., Ankara, Turkey). The patients were told not to eat and drink anything after midnight before the procedure, and they were enabled to come to the clinic hungry in the morning. Weights and heights of all the cases were measured by standard methods before the procedure, and their BMIs were calculated. This study protocol was approved by the local ethics committee and all cases were given sufficient verbal information, and they read and signed the written informed consent forms before the procedure. The work was carried out in accordance with the Helsinki Declaration principles, which were revised in 2000.
Colonoscopy procedure
Colonoscopy procedures were performed between 9.00 and 11.00 in the morning. Prior to colonoscopy, a vascular access was opened with a thick calibrated branule in the antecubital vein, and monitorization was performed for the pulse, blood pressure, arterial and blood oxygen saturations. Two liters/ minute of nasal oxygen was given to all patients during the procedure and all medications were administered intravenously. Initially, midazolam (Dormicum ampoules, Roche, Istanbul, Turkey) was given at a dose of 0.05 mg/kg and meperidine (Aldol bulbs, Liba, Istanbul, Turkey) was given at a dose of 0.3 mg/kg. When necessary, additional doses were administered by the anesthesiologist according to the follow-up criteria of the case in the treatment process (maximum doses: 0.1 mg/kg for midazolam and 1.5 mg/kg for meperidine). All colonoscopy procedures were performed by a single surgeon with 10 years of colonoscopy experience after the cases received adequate sedation. When the anal region was entered with colonoscopy, the time was started and it was terminated when the caecum was reached. These CITs obtained are recorded for each case.
Statistical Analysis
All statistical data analyses were made using the SPSS 15.0 version package program for Windows (SPSS Inc., Chicago, IL, USA). Descriptive statistics and Spearman correlation analysis were used here. The statistical significance level was accepted as p<0.05. The Spearman correlation analysis was performed to assess the relationship between BMI and CIT.
RESULTS
All the cases in this study were female. In the investigation of etiology; constipation and rectal bleeding, which are the indications of colonoscopy, were found to be in the first place with the rates of 29% and 22%, respectively. The youngest patient was 18 years old and the oldest was 81 years old; the mean age was found as 47.7±14. 
DISCUSSION
Over the years, the relationship between the body weight and the technical difficulties encountered during colonoscopy has been a matter of serious debate, especially in the stage of reaching the caecum. There are different data in the literature indicating that weak or obese patients cause difficulty for the endoscopist during colonoscopy (3, 4) . In fact, obesity is considered to be an independent factor that causes difficult and long colonoscopy and is associated with poor intestinal cleansing (5). If CIT is prolonged during the colonoscopy; discomfort, respiratory depression, low oxygen saturation, hypotension, cardiac arrhythmia, aspiration, malignant hyperthermia and allergic reactions may occur. It should be kept in mind that these undesired conditions may depend on the medicines and/or materials used. In addition, rare serious complications related to barotrauma, such as mucosal tears, intestinal perforation and air embolism, may also be seen (6) . Therefore, the total length of colonoscopy and the importance of CIT have increased even more in obese cases, potentially bearing the risk of complications.
In this study, a number of limiting variables have been eliminated to evaluate the relationship between the duration of colonoscopy and body weight. For this purpose; the patients in whom colonoscopy would be performed for treatment, the patients with colostomy, the patients who underwent abdominal or pelvic surgery, the patients with inadequate bowel cleansing during the procedure, the patients who rejected sedoanalgesia during colonoscopy, and the patients in whom colonoscopy was performed by the other endoscopists in our clinic were not included in our study. Thus, a homogeneous BMI patient group which completely consisted of female patients and operated by a single endoscopist was used and the external effects were tried to be minimized.
The BMI is a commonly used parameter for defining the body weight. However, BMI does not give a definitive information about the accumulation of fat in the retroperitoneal area and in the abdomen. In fact, these regions with fat accumulation are best displayed with abdominal computed tomography (7). However, it does not seem to be possible to take tomography in all cases in practice, considering both unnecessary radiation exposure and cost (5) . For this reason, we preferred to use BMI, which is the most harmless and easiest way to define the body weights of colonoscopy cases included in this study. In the result of our study, a strong positive correlation at a statistically significant level was found between BMI and CIT in women. It was revealed that CIT was shorter in cases with higher BMI. The results obtained are consistent with the literature (4, (8) (9) (10) . It is known that there is somewhat more fat accumulation in the retroperitoneal area of the women with higher BMI than those with normal BMI. We believe that stored fat pads in this area may cause the colonoscope to move smoothly at sharp curves during the colonoscopy procedure and shorten CIT. At the same time, the fact that overweight patients have relatively shorter colon than the normal population can also provide an additional contribution to the shortening of CIT (4, 11).
As a general opinion, endoscopists believe that they may encounter difficulties in the procedures in obese patients and that the duration of endoscopy may be longer than it should be (5). However, in this study, we have obtained data showing that the duration of endoscopy is shorter in obese women than in other cases. In terms of preventing the false beliefs and concerns mentioned above, we think that these results may be important for endoscopists interested in colonoscopy.
In a prospective study conducted by Bernstein et al, it has been reported that extended CITs occur due to the factors such as advanced age, female gender, low BMI, poor intestinal cleansing, and low number of annual cases of endoscopists (12) . One of the important factors affecting CIT is the colonoscopy experience of endoscopists (2, 12, 13) . As in many medical applications, endoscopists gain experience with the number of procedures they perform and the difficulties-complications they encounter during the procedure of colonoscopy and with successful control and management of these difficulties. It is therefore evident that CIT averages achieved by an experienced endoscopist during colonoscopy will be much shorter. We think that the CIT of colonoscopies performed by different endoscopists will vary depending on the experience, and this situation can affect the homogeneity of the clinical trial. For this reason, colonoscopies were performed by a single endoscopist in our study and, the factor of endoscopist occurring due to the changing experiences and abilities was eliminated.
This study has a number of limitations such as the fact that it has been performed in one center, the number of cases is low and only female cases have been evaluated. We think that the results obtained here can gain more value in the future with multi-centered studies using larger populations.
CONCLUSION
Cecal intubation time was found to be shorter in women with higher BMI. This may help eliminate the prejudice of "colonoscopy will be difficult", which is a widespread opinion about colonoscopy in obese female patients. 
